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cyte dedifferentiation was monitored by the synthesis of cathep-
sin B by these cells. Chondrocyte redifferentiation was studied
by micromass three-dimensional (3D) culture of freshly isolated
cells. Chondrocytes freshly isolated, at each monolayer subcul-
ture (subculture 1 to 3) and in 3D cultures were stimulated with
IL-17, IL-1β or TNF-α. Supernatants were collected, immunoas-
sayed for the production of VEGF and cathepsin B and assayed
as the source of VEGF on the VEGF sensible ECV304 cell
line. The cells were used to quantify intracellular cathepsin B
enzymatic activity.
Results: Freshly isolated chondrocytes maintained in 3D cul-
ture secreted amount of VEGF lower than in monolayer culture
and comparable with the amount of VEGF secreted by cells
in subculture 1. In 3D cultured chondrocytes the cathepsin B
synthesis shown a differentiation degree such as that of freshly
isolated chondrocytes. In differentiated conditions of freshly iso-
lated chondrocytes in monolayer, IL-1β and TNF-α, but not IL-17,
can inhibit the spontaneous secretion of VEGF by human OA,
RA and FP chondrocytes, and IL-17 can restore the decrease
in VEGF secretion caused by TNF-α. IL-17, together with IL-1β
and TNF-α, can enhance VEGF secretion to various extents by
dedifferentiated OA chondrocytes. This change in effect with re-
spect to primary culture was observable for all cytokines at the
beginning of dedifferentiation, when the production of VEGF by
chondrocytes had dramatically fallen and the cathepsin B syn-
thesis had increased. The amount of VEGF induced by cytokines
on dedifferentiated chondrocytes never reached the amount of
VEGF produced by differentiated chondrocytes. In contrast with
freshly isolated chondrocytes cultured in monolayer, TNF-α was
able to enhance VEGF secretion by chondrocytes in 3D culture.
VEGF produced by chondrocytes stimulated the ECV304 cell
line proliferation.
Conclusions: These results indicate that freshly isolated chon-
drocytes maintained in 3D culture secrete VEGF but show some
characteristics of chondrocytes from monolayer subculture. Ded-
ifferentiated OA chondrocytes secrete VEGF after stimulation
with proinflammatory cytokines and this event may be responsi-
ble for neovascularization found in OA cartilage.
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Purpose: MMP-28 (epilysin) and ADAMTS-16 are recently dis-
covered members of the matrix metalloproteinase and ‘a disinte-
grin and metalloproteinase domain with thrombospondin motifs’
families respectively. We have previously reported expression of
MMP28 and ADAMTS16 in normal human articular cartilage and
significant induction of expression in osteoarthritis. The physio-
logical function and substrates of MMP-28 or ADAMTS-16 are
currently unknown.
Methods: Expression constructs for wild-type proteinases and in-
active mutants were cloned into pcDNA4-FLAG. Protein expres-
sion after transfection into a variety of cell types was assessed by
western blotting. Stable cell lines were generated using SW1353
chondrosarcoma cells and C28/I2 immortalized chondrocytes
were generated by transfection with linearised vector and zeocin
selection; clonal lines were then generated. Processing events
were probed using both furin and MMP inhibitors. Functional
analyses included cell proliferation, adhesion and migration.
Results: HeLa cells transiently transfected with full length
MMP28 cDNA showed strong expression of MMP-28. Cell
lysates contained pro-MMP-28, conditioned medium contained
pro-MMP-28 and a cleaved C-terminal domain, and ECM frac-
tions contained some pro-MMP-28 and also the active form.
Using a furin inhibitor, we found that the activation of MMP-28
was furin dependent. Addition of an MMP inhibitor showed the
MMP-dependence of cleavage of the C-terminal domain, but
comparison with the EA mutant MMP-28 suggested that this
was not due to autoproteolysis. Stable expression of MMP-28
in chondrocyte cell lines increased the capacity to adhere to a
number of extracellular matrix components. Similar experiments
are ongoing with ADAMTS-16 expressing cell lines.
Conclusions: In initial studies to characterise the biochemistry
and function of MMP-28 and ADAMTS-16, we observed that the
activation of pro-MMP-28 is furin dependent. Interestingly, the
active enzyme preferentially associates with the ECM. This may
suggest a matrix substrate for MMP-28. We have successfully
generated SW1353 and/or C28/I2 cell lines stably transfected
with MMP28 (full length, EA mutant and pro-cat) and ADAMTS-
16 (full-length and EQ mutant). A more complete analysis includ-
ing adhesion, migration and proliferation assays, as well as in
candidate protein and proteomic screens of potential substrates
is currently underway.
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Purpose: Normal and osteoarthritic (OA) human articular chon-
drocytes (HAC) respond to 0.33 Hz cyclical mechanical stimu-
lation (MS) via a α5β1 integrin mediated mechanotransduction
pathway although downstream signalling pathways are different.
In both normal and OA cells, the pathway involves tyrosine ki-
nase activity and protein kinase C (PKC). However, while normal
HAC respond to 0.33 Hz mechanical stimulation with increases
in aggrecan gene expression and cell membrane hyperpolarisa-
tion, in OA HAC aggrecan mRNA levels are unchanged and a
cell membrane depolarisation response is observed.
Experiments were performed utilising a panel of function-
modifying antibodies to investigate whether modulation of β1
integrin function influenced OA chondrocyte mechanotransduc-
tion.
Methods: OA HAC were incubated with the function modifying
anti-β1 integrin receptor antibodies JB1a, P4C10 and TS2/16 for
30 min prior to 0.33 Hz MS. Membrane potentials were assessed
before and after addition of the relevant antibody and following
MS. RNA was extracted 24 hours post-MS and relative levels of
aggrecan mRNA were assessed by semi-quantitative RT-PCR.
PKC translocation and FAK phosphorylation in response to MS
were assessed by western blotting.
Results: Following MS, OA cells exhibit significant cell mem-
brane depolarisation. Treatment with JB1a and P4C10 for 30
minutes did not alter cell membrane potential, but treatment with
TS2/16 caused significant cell membrane depolarisation. Both
JB1a and P4C10 inhibited MS induced cell membrane depolari-
sation and MS had no effect on TS2/16 induced cell membrane
deplolarisation.
Treatment with anti β1 integrin antibodies for 30 minutes did not
alter aggrecan mRNA levels, however, following 24 hours anti-
body incubation significant decreases in aggrecan mRNA levels
were seen with P4C10 but not JB1a or TS2/16. Following MS,
there was no alteration in aggrecan mRNA levels in untreated
OA cells or cells treated with TS2/16 and MS had no effects on
